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Contact toxicity of polyacetylenes to Periplaneta americana and their effects on 


AChE and ATPase 
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Abstract[] The contact toxicity of 11 synthetic polyacetylenes was tested to newly-hatched Periplaneta americana larvae 




























































































with the method of drug film. The results showed these compounds[] 1-t-butyl-4-hydroxymethyl-diacetylene[] 1-benzyl-4- 
methyl-diacetylene and di-ethyl-2-propargyl-thiophosphate caused high mortality of over 70% to the larvae at 20 g/cm? . 
The LCs of 1-benzyl-4-methyl-diacetylene and di-ethyl-2-propargyl-thiophosphate was 3.91 pg/em and 1.50 ug/cm’ [] 
respectively. The effect on AChE of the insect indicated that 1-t-butyl-4-hydroxymethyl-diacetylene[] 1-phenyl-4-o- 
nitrophenyldiacetylene and di-ethyl-2-propargyl-thiophosphate inhibited its activityL] and the inhibition rate was 
12.00%[] 27.24% and 62.22%[] respectively. To ATPase[] 1-t-butyl-4-hydroxymethyl-diacetylene and di-ethyl-2- 
propargyl-thiophosphate inhibited the activity of Na* -K* -ATPase[] and the inhibition rate was 44.55% and 31.4496[] 
respectively] but 1-phenyl-4] 3[] 4-methylenedioxy []-phenyl-diacetylene and 1-phenyl-4-m-nitrophenyl-diacetylene 
enhanced the activity of the enzyme[] and the activation rate was 24.98% and 20.61 %[] 1-t-butyl-4-hydroxymethyl- 
diacetylend ]l -phenyl-4- p -methoxyphenyl-diacetylene and 1-phenyl-4-o-nitrophenyl-diacetylene inhibited the activity of 
Ca^ * -Mg'* -ATPase[] and the inhibition rate was 49.0296[] 38.53% and 35.32%[] respectively[] but other compounds 
enhanced activity of the enzyme[] among them the highest activity was observed with 1-phenyl-4] 3[4-methylenedioxy[}+ 
phenyl-diacetylene[] and the activation rate was 81.12% . 

Key words[] Polyacetylenes[] Periplaneta americana{] contact toxicity] AChE[] Na* -K* -ATPase[] Ca^ * -Mg * -ATPase 
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structural formula[] name and melting point of tested compounds 


















































DOUDU 000 OO 00 
Compound no. Structural formula Name Melting poin(] *C[] 
NU RE RENE 14-0 000-000 
! 0 C [5c760-c-0-c70 CHL 1[4-di-t-butyl-diacetylene ee 
1OOO04000-000 sal 
H; [k C—C=C— C=C— CH, OH 
2 DC Eee 1-t-butyl-4-hydroxymethyl-diacetylene OO Liquid 
14-0 000-000 
HOCH,—C=C—C=C— 
á EnG GOH 1[H-di-hydroxymethyl-diacetylene um 
= = 1-0 0-4-000000-000 
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NO, 1-phenyl-4- o-nitrophenyl-diacetylene 
0 
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E 1000400-000 oe 
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- I o000-0000000 ea 
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Table 2 Content of reagent of each tube 
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Tube no. 


Liquid of phosphoric acid] 1 mmol/L] 
0 1 

0.085 0.015 

0.170 0.830 

0.255 0.745 

0.340 0.660 

0.425 0.575 
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2.4%0 HB) HD. D DE D. D. D. 30 min D OW 7220 
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D00000 
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Table 3 Contact toxicity of polyacetylene$] 20 ug/cm 0 


to newly-hatched Periplaneta americana larvae 














uuu ügmeep dd OOM etu 
Compound no. Mortality Compound no. Mortality 
1 6.67+0.25 b 8 0a 
2 72.33 + 5.77 de 9 100.00 + 0.00 e 
3 12.22 + 1.22 be 10 100.00 € 0.00 e 
4 27.27 € 2.45 c 11 63.33 +7.27 d 
5 0a U tut 100.00 € 0.00 e 
6 Oa Malathion 
7 66.67+4.12d 








QOOOOUCU0U000 «00 M30000000000000 
OO DMR JII IDD [LI P 20.05(T] 
Notes[] Data are mean + SE of mortality] %[ of three replications. Data with 
DMRIT[]. 








the same letter are not different statistically] P = 0.05| 
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Table 4 Contact toxicity of compound 9 












































10 and malathion 


to newly-hatched Periplaneta americana larvae 





IU y=a+bx LCA] ug en? [] r 
Compound no. 
9 y 23.6508 + 2.2715x 3.9120 0.9833 
10 y = 4.6067 + 2.2412x 1.4979 0.9994 
uaa y 25.4242 + 1.9240x 0.6189 0.9484 
Malathion 









































U5 QUUUUUUUUUU AChEDLI D D B D LI 
Table 5 Inhibition of polyacetylenes 
to AChE of Periplaneta americana 








uat ODs20nm OOM %Ú 
Compound no. O0 x + Sp] Inhibition rate 
1 0.325 + 0.0035 b — 44.46 
2 0.198+0.0174 e 12.00 
3 0.303 + 0.0061 b - 34.67 
4 0.306 + 0.0184 b - 35.87 
5 0.345 x 0.0070 a - 54.67 
6 0.308 x 0.0015 b — 36.89 
7 0.164 x 0.0114 f 27.24 
8 0.228 x 0.0021 e 1.33 
9 0.268 + 0.0236 c - 19.11 
10 0.085 + 0.0040 g 62.22 
11 0.228 x 0.0021 d -1.33 
[] CK 0.225 x 0.0070 d 0.00 





ü 
DaüunuagpauggnpagadpmppnpDooüuggdagagnpnpn 
D p«m" -"0O0O0O000000 600 
Notes] Data with the same letter are not different statistically] P = 0.050 
O DMRT{]. Those in negative values represent promoting enzyme activity. The 
same for Table 6. 
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00-0000000 @i00400000-0 
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(] [] UJ 24.98% [] 20.6198] [] eL DU U D] UI U UI U 
O00000 Na*-K*-ATPase [] D] EH E] U D] UE D] U 
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üuuüuuulutitulutLtLul 49.029:(88.5396[] 
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06 00000000000 ATPaseD (0 0 Ú l 
Table 6 Effect of polyacetylenes on two ATPases of Periplaneta americana 


Na* -K* -ATPase 


Ca’ * -Mg”* -ATPase 
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DD 





Compound no. ODsom Specific activity E %U ODsom Specific activity oe [D %U 
O0 x = Sp] [] mol / ii "— ibition rate O x= sp0 [] pmol/E: mg“! 15min! ibition rate 
1 1.5570 + 0.0150 b^ 243.11 2.31 0.5730 + 0.0065 be 85.81 -20.67* 
2 0.8990 + 0.0080 e 137.98 44.55 0.2623 + 0.0075 i 36.25 49.02 
3 1.5180 + 0.0245 b 236.88 4.81 0.4863 + 0.0175 f 72.04 -1.31 
4 1.5760 + 0.0135 b 246.21 0.3090 + 0.0140 h 43.71 38.53 
5 1.9820 + 0.0030 a 311.01 - 24.98 0.8420 + 0.0225 a 128.87 - 81.12 
6 1.9140 + 0.2800 a 300.14 — 20.61 0.5390 + 0.0055 de 80.46 - 13.15 
7 1.2660 + 0.0026 d 196.60 20.99 0.3233 + 0.054 h 45.99 35.32 
8 0.6080 + 0.0040 b 251.25 - 0.96 0.5570 + 0.032 cd 83.34 - 17.19 
9 1.3180 + 0.0058 cd 204.95 17.64 0.4730 + 0.0285 f 69.92 1.67 
10 1.1030 + 0.0025 bed 170.62 31.44 0.4681 + 0.0110 f 71.19 -0.11 
11 1.5290 + 0.0065 be 238.63 4.11 0.5880 + 0.0035 b 88.29 — 24.15 
D D [] Ouabain 1.2690 + 0.0055 cd 198.56 20.21 0.4326 + 0.0235 g 63.46 7.65 
[] CK 1.5930 + 0.009 b 248.85 0.4805 + 0.0020 f 71.11 
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